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(54) PRINTING METHOD OF SERIAL PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve problems of 
incomplete regions at the time of start and completion 
of printing to maintain the high quality of image by a 
method wherein an auxiliary scanning control means 
effects auxiliary scanning over a first auxiliary 
scanning distance which is m times a dot pitch just 
after the start of printing and just before the 
completion of printing, while it effects auxiliary 
scanning of other times over a second auxiliary 
scanning distance which is n times the dot pitch. 
SOLUTION: A print head 13 has N pieces of dot 
forming elements 51-5ri arranged in an auxiliary 
scanning direction Y and the elements are arranged at 
regular intervals of (k) dots. And the head moves in a 
main scanning direction X with respect to a sheet S to 
print a pattern of dots in a rectangular region of the 
sheet S covered with the elements 51-5n. When one 
round of main scanning is completed, the sheet S is 
transferred in an auxiliary scanning direction by a 
distance corresponding to m dots and main scanning is performed again. After such operation 
is performed required number of times, an ordinary interlace printing is performed over a 
distance of n dots. And finally, an auxiliary scanning direction transfer operation is 
performed again over a distance corresponding to m dots required number of times to cover 
the entire region to be recorded. 
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*>5!Sl^BI*S^^fT5£*t>t^ ttOHloB9*3!E 
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[§S*3S3] .fflfSm^ MIE k — j IkTf k -f j 5 

ep»j«j* t ra iMKff-c^-Y ^*srp«-c# z>j?<Dmizm& 

»)3feaE«ll!iJ:6«*3B€:ttXttlll^5*3tet»cJ:o 
SrMBrTS r £ ki" -6 If 14^13 (O^ti 

[0 0 0 1] 
[0 0 0 2] 

l'&&<n&ffi] v/yr/^yy^ o£ 0 xy >- > 
^yy^ru /yvh^yhu Bi*aE*iPjj-*» 

X&60 

[0 0 0 3] r^J:94/yyh^yK^^/Si'>y7 

/^U^, «M£^ >^ iSzcy hXy ls#X\^ fll^O 50 
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*J ^ y V / Xyu<D4#t£<^tf <bo# ^ &4 v> 
[0 0 0 4] t^X\ *S#fF!$4 1 9 8 6 4 2#^, 

[0005] ^o-f^^— u~^BUBj**-rtt, wem 

* s/hy X/PSrBljfe**lP»-»oTiB5iJ Lfcy X/P 
Ti^^?&5^v^b^60^_b}it!<D^<!:[^fi|-e^^ 0 yX 
/UfcV^k^f*. n kSl^^*(7>BB«tCfc6n£JlTO« 
%tl>m&thZ> 0 r^tCnfi, yX/U7U^I^J$Hfc 

;X/u»N(OH, ^l®^igSiStt^yX/u»Srlc*-r 
n Ky h tr^^*Bao«(E»tftr«tBJ*aE. en 

[00 0 6] *ff«Sr**f -5. 6 0 d 

p i <Dm&&fiimirZ>ifr£\^ (N=n=) 2 0m<D/ 
X/u£ (k=) 3 b'y hfc's/f^f ^^T-E^JUfcy 

<b> 1 Ky h^yflil/3 6 0>f yft*fcS^?)s y 
X;u t' y f 1 1^ 3 3 / 3 6 0 ^ y f tfc ^ lie] 
«)»]3tetteJ:5ffl«RoaS9*, HPt>BJ**IE»** **> 
2 Ofg<7)2 0/3 6 0-f ^^bf£%> 0 
[0 0 0 7] C(DR£^Tt% BI^SE (SffiSIO) Sri® 
ff 5 k . «-y X/ufi 2 0/3 6 0^f ^fctt&Krr 5 ^> 
^ N ^y x^^7e5fe^y X/u(Dtfr[i3^±^^p^4 

@. o^«9, 2 1/3 6 0^yfft^l Kyht'yf 
^^Jt*«IOf4«{C»t(ii-5 r b S ?>«w 1 lelBI 

fe&zfr? b, x/un^ i 4^5fe^y x/K7)Sff^iu 

t> 7 y X/Vfttirtmt£Z>{iLWL<DJ XMZXoXfiimZ 

/u^Jta**ffiB<oy X/Kc £ oT8J»J£*l5 

[0 0 0 8] Z.(D£ 0 IC. ^^^-U-^PPWJ-Cf^ Bl 
£ld&6o *r<7>Jg*s fl/r<^y XyKO«M4^tr-x^lwtf 

[0 0 0 9] 
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[0010] m 8 ±jfcM<wm<o^<Dmffl&m^& 

fatmM&JjfaX'hV. ^ffPU P2, P3T^tt^ 
^tOBl(7)5lj^;X;U7 W<7>!f5l (HIS, fg2[fil@. 

jfe*/** X~<DfaWfa h TJj^ 3 8/3 6 0-Y >^<DiflO 

a^toxi^p, mm\^ ffi«<oj»«s-et. io 

[0 0 11] XoX. mm^-O-f—i — *WJ£rff? 

tdrtm^±.T^te&misitx\,^z> 0 lt^u z<Dmm<n 

[0 0 12] C<OH«Sr^y ^^<75Sl*««l^«S:**f 

xM?#mz®.wrz>o 

[0013] Ei9ft^uiii 1 1 z.(om<ny } j 

t)fflft*Sfi x Xy Kl 3<o*Wlc«aS*tt5o 

Xy >- h — y Kl 3te, 0*1^1^6 4<®C Y y hJgjftS 
iff. mZ-KZ-i St yYJ X/V (#l-#64) 

2/ ki 3<D#r^^*^^^m«j^«o^ifW4«-tt. 

*sBa«stuxv>6o :©ffl88»»i4ii xy>h- 
y ki 3 (nmrnmuitwrnttx^ mfos<nmxm& : T 

-/<«tir»rit**u. J.o. iKTt&tt^ffiawVX/KT 40 
(DMH^{in^coy V is h — ^ Kl 3 4>— ;y KffiS: 
ft*5. W2 0fl ^3EOKI-Xy^ 
h—jy Kl 3(£>{£^£^££li:6 3r^ y ^^IT^ 

[0 0 14] 5ft«3&<-i3V*-C\ «tiHt)n-7l 

1 2-cie«Sixft3&sfc»iSSttX#fc 
TOSH BI*36*rRjoJ6iBdSffl««BiJffl 1 4 0r-/^ 

Kl 3 tffl»S^»]ffitofB^^-Yiy^flEBItt. ffi*ft 50 
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[0 0 15] JHJRS^teSH*, ffiffi^LMffi 1 4 

5/ ki 3 &as¥fTi£ft£. mmscDwmmt 

7V>b^yh'13b<Dm<0*ry-7mffi&$:7£ls, B 
BiWoaiBWSpIIBlcft6 0 ft*>\ ^v*-u-*ffl»JSA 

[0016] JBJftgiSllSB 1 4 (a3masJb<*)Jfl«S tt. >f 
^ * - u ^ RiftiJ^^tc J: 19 PPff J * ft *s BI ^l^ft <£> 
tt»J:OI»«^fft^lO(JfeflMftci--9l SJUMftPn- 

7i6t«$ti, tsb\^ mt&ffim^i 7^u 

1 2^t>8tixxe*«i:ft5o Hllfi. 

^^i^tt)^-e*>6o ffltts<o»*dse*i«i2:ft 

Z>b. mffisnfiiMffikyy >-h — y Kl 3k<nm<o* 

^xsBsta^fcu ^ht<D^^yymm^mms 

[0017] ±^lS^f)^fy^-u-^BiiMl: 
*5V^T, >- h^y Kl 3^BlJB0««*^<Ott^tUL 

(i^ft< tt)3 8/3 6 O^y^^attW^t* 

^<^S«»-*#iMi^aiU*ii±<»*L<fti\ 
6 4 hai^yx/ur^Sr^yvh 

Kl 3icgEB:i-5»&^ d^tt^ffiua^ J: 0 * 
[0 0 18] ^L<D^]) ly h^y K 1 3 cOf±<^ttJ 
^W»Jffi«{r $5 (i, v * - ^ PPSJott t) 

»PPJ»J*«;Jw J: 9 EPftiJ $ nfc® « £ -f v ^ - ^ ^pjftij 
f kl^^t5*toiSt67^ x^BJ X/HCJ: 

[o o i 9] *3BM^»Hfi. c/yr/u/yy^ia^ 



(4) 



[0 0 2 0] 

y 9i*aE^rp)i-lfc-^N (MIS) l@o 

«:ff5W*3!EfH«*ai*«±s. rr.-c\ >- 10 

h ^yf<Okfft*fcoT, ^ GO k £ *L <5 

Ki/h»/j«»n (NJEAT^SESfe) km^m<DK&lz. 

±<7>BJ^&\ h try^m«F-C*>5*10H*3lE 
8H*-T?fT*V\ i(0[e]0|ij^^, Kyhtfyf^nKf 
T?fc5SS2*>B]*S«^fT*5. m\ mil k£ 

6o 20 
[0021] rcD<fc ? fc4#»ftEp»J"?fl m** Ki/ h?g 

<OfR^»tftLT^6fc«)«^ BljfeatE* lEffS #K 

tit, h t°s/^OnfiSr-fo5^2^gij*^Sg«l^ 30 
9t5F^±Bl«l«*<o«^/h* <*9, ioT, ^y>- 

[0 0 2 2l^|:J;§^U«ll m£k-j 
Xttk + jtr. n tK^^m^m^^-T^^ 

m*rk- j Xfik+ j i: fg 1 ?>BJ*3£SEBi 
J; 5 SI*** 1 [ntf? 5 £ # / X/Hft«tt*«) / X/UO 

<73r£ll *^SEOlHl^iitf^otbT> IWltit^ 
k + l£Ufc£#*l flirts] <0 7 -< y^TittA/f 

[0 0 2 3] *rr% ^^fy^-u-^WMl: 50 
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J:67^^TOli(llf, EP*>ft2«>BI£2EIKlwJ:53i 
JSiJlriot-t^^-Y y^W«i^<I^Cl-^^J;^ legs 

1 OBJj^^fjt&iS-S X b Z t T\ BJfe£SEfSi£: 
«^*^^PfK* s J:0— aie^t^irftSo «*.fl 

^Hi»JSttT^<»&^^ m*k-jfcU fg 

2 ^BlteSEEdlc J:*ai«-cB»9-f v^T*-«i#tr 

2<OBJ*36B»^J:'5B]*aE*»*RR^ffJfeU SSI?) 
B]*fflH*fc«fc *Bl*3iEll * 2 0BJ*aKEf8M- J: SBI 

-r«Ai«>^>«4iffi-r6r t\zx9* %i>m^mmmh 

[0 0 2 4] 

[00 2 5] Hill *38MoPnWJ**(D» 1 HJBJgffi 

s 0 is*, ja«fi T**»&±*^ae>*t«. 0*5. 

«F#fl H8^**ti:B]«^«*-e*>S. 
[0 0 2 6] RlOBfrLfc-f 

z>i><DX~hz> 0 $£ox, fPWJ»«feSii3 6 0 dpi. y 

X/^ffllSn (=N) I12 0i, yX^tTyf k(13Ky 
ht'^f (=3/36 0-fyf) -C£>£o ^^t#^)S 
ftj 14" 1" T'fcSo 

[0027] ^A:> fflJKostai^fi. gp^Bi**a&si 

fl TIE<0 2««^W;3estb*o 

[0 0 2 81 S1 (7)BI*^S§^«. 0 1 K^rBUWMte 
iS«<0*llHie&t/»2lHlB(Z) ht. ^2^^-TRl 

WJ»7iEW^*»IelR^Ofl([lHl<Z5 hotwcfc 
9. mdSk- 1 = 2 Kjy hfcTy^- (=2/3 6 0^y 

[0 0 2 9] JB2^BI**EHI*1 ±EK»^^, ^ 

* 9 SI 1 ftt/H 2 Z>m 3 01 ?5>e>S^lHl^ 2 0^ 

ft^KyhOtO-Ck*), n^2 0Kyhf7f (=2 

o/36o>fyf) . en^-r y^-u-xM^U: 

5BJ*aEBE«* $ l*3e*tt5. 

[0 0 3 0] EJL±*>KJeG>T"ett:. [gj 1 (c^^n^ct 5 

htry^BlsfealEdstftonsfc, *yX;K0ftt 
ttx ^ l <@5fe^ y X/poJR l m B ^*Bg/<^ pi* 

5o r^4@r^2{HlS(7)^*^ 0 ^ P 2<0*^T^t> 
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*P 3 ^)*ff *SfTfo*tS. ««f*. 2 0Kj/htTyfO 

[0 0 3 1] J^±^®jf^T*f^ fgllH]@^ibf!3lHtB£ 
-C<£>3H]o£jfe3£'**P 1 . P2 X P3UU;*K 110 

iiic^^iWM. 0*9. as 3 hi a 

P 3S©ft±«yX;u# l(Offit^?>T^3 8/3 6 

[oo3 2] mmtm\zL^±^m^mx-ztj: 
^mm*. ib i s a p i***>*-L*y x^# 

H2/36 o ^ i/^tdrtn&m-rtdtfxffitsz t\zK 

[0 0 3 3] Hl^liiSl:. *lle]a^e> 

^3[e1@^T-C03(h3cO±^/> o ^P 1, P2 X P3t« 

5;x>i:j;otWISM:^^j:6o Mill fPJM 
S^t±W7^^e)il^ X/P#-*!-£:JLT^< 
#1. #2. #1. #2. #3, #2. #3, 

jgjf S"J© / J: 5 7>f y^Ao tio 9 , BW*-T5 7 30 

[oo3 4] Hi-. ^&wmistix^<mmzmn 

^@^±*S/^tM>f t<7)±ll:PIKt57>f 
WJStuS, fc^5«BJdK tB3®B±*aE'<*P3» 

[0 0 3 5] ^tif>0^<h^e>> »llfi]a^e>SB3le]B 
It^iil^Ph P2. P3T'(DWJ^)®Sll 
$3@l±^i^P 3 — Xfil&ltm 40 

[0 0 3 6] H2^"TSJ»JlftTi*t-*3^Tt, 011: 

»T«F^^^PP»Jffl«ttH ft»®±*aE^P 1 LB# 
(^fTCy X/U# 2 O^fii^^ 2X3 6 0-(^^(D^ 

2/3 6 o-f ^*r»ttt*ai*»*«FtrCi:lcft5. * 50 
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[0 0 3 7] ft. Si^t/0 2(c^i-J: ^f^- 
u — ^BlJSiJ^rfToTV>-5B#(i2 O^^/X/U^gp^r^ffl 

-rsa^ wj^ii^^^T®:w^ ; etL^tt2(Hi(D^ 

S/^PK P2, P1L, P2Lt'!l-^yX/H 

*H*fflU4v\ OTitf. »llaia<o±*aE^^-eii±^ 
bfttTS2Sl^e>S8#ltWyX;U#2-#8 
<B**ttJBU l20|(7)±^^P2tliilSS 
a*e>fg 1 4#@^t(OyX/U# 1 — # 1 4W^ff 
6 0 *»llI©±3fe«^P 1 L-ett»l 2#l^ 

«b!gl 9tittroyX;Uff 1 2 — # 1 9^^*ttffl 
Lx &felB\<nm<D±l£3&'*XP 2 LT-|i»7Sa^t>» 
2 0#@l 7-# 2 O^ttf « 0 - 

[0038] ejL±sftpjufcy x/wmm*. yyi/fft 

ioTjffltS^tms, 0 311 BH2Stt5H2^ 

[0 0 3 9] i«7^Kl«OWlJ®^ 
±SM*e>2/3 6 O^y^fiB^y K<0*-L«/X 
^fcttH^U (SI) , to, ±j£SE'<*l§HBcPO# 
^>-^^0{cyir^ h Lfc (S2) ±T% '^HUSP* 
l*fJtift&D£i*:5 (S3) 0 /^IsHRPSr^y 
^-T^> (S4) o *:£>il£*ttP= 1 o^^Sl 

*3£/<*0>*fr«rfTWX/u# 2-#8^fflLTWJ 
&ff? (S5) o ftC 2/3 6 0^yf^iS^fT 
b (S 6) . 

[00 4 0] J^s^S 3KMoT'<*le]ftP«r 

l*:ltit*U *UX^^ElRP*:*"*y^i"S (S 
4. S7) o -t<0«g*ttP=2 <t^5. 1520 
@ - <!: ^^t^T% ^(D^2\b\B(D 

££fi/<*0>3£fT£rfTW X/u# l~# 1 4^fflLX 
Bl«JS:fi 1 5 (S8) o »C^. 2/3 6 0^^^9 
^rtT^ (S6) o 

[0 0 4 1] ^7^^S3l:IoT^[E)iP^ 

A5 (S9) 0 o*t)s #±*S^t±;X/U#l- 
#2 0^UWMV\ W|2 0/36 0-<y 
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[0 0 4 2] r<?M X* — — XftlfilJ/i-— ^1/<D?^ m, 

o) <nmtt?-=.yt-rz> (sio) o 

[0 0 4 3] »«*V*«J«*3ftS*^&^7lC 
«0«9^6<b. BI£SEfE (0 9l^t3RS5p-7l 1 

$?>?&o\zi)±y (s i i) o _L-t% >r 

^RlgiJ/W- *f-ls*:ffim*Z> (Si 2) . r 

ffl»<oStlR<^3Rai t) fi<D#/£*+BI*Sie«F & # •> >- h 
7y^L (SI 3) % tit, ZKDXP^ hTy/Lt 
BbfeffiBSiFi. Bf«<Dffl«^--^-7>f KSM^t>2 
/3 6 0>f >-^fc*L3IV^fc«[ tSrJfcR-T 6 (SI 20 
4) o 

[0 0 4 4] ::X% KiMifl, ffl 

[0 0 4 5] ^y^S 1 2<7M u— ^WWJ/i— 

2 Bflfi^jfeSE^* P 3 L Otefi{^^Jit-r 5 30 

j K»M^p>2/3 6o>r^s:SL5it^tt^— a-r 

5fctf>, xr^/S 1 4<D#£Jt:te/~£ft l 9, SQSte-f 
— U-^^iJ/u— ^^gtitT^^S 1 5— it 

fro 

[0 0 4 6] £1". ^X^/^S 1 5X'<*1a\WV*0\Z. 

L (SI 6) , ttt> rO/^tSSP^fxj/^tS 
(S 1 7) 0 ^O^f^P= 1 <hft£, o£ 9. g^tH 

1~# 2 OSrttfflUXBlWJSrfT^ (S18) 
»»»)S:2/3 6 0-fyffTi5 (S19) 0 
[0 0 4 7] ^*[H]|fcP£ 1 fcWt^L (S 1 

6) . ^LrXstxmmP&T-^yftZ (SI 7, S2 
0) 0 *:<E>*S*f*P=2 £ft£, oi?)i8^illlM 

(S 2 1) o *<0«, «il^2/3 6 ^ITttS 

(S 1 9) . 50 
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[0 0 4 8] Rfc:, ^lalSPSrl^tit^L (SI 
6) % ^UT^^KP*^***-*-* (SI 7. S2 
0) o ^jSftflP=ltt>P=2tfc4K o£9<£> 

jfe^*<0*fr£m>/X/u# 13-#1 9«r«ffltt 
R]WJ£t*t5 (S 2 2) „ 
[0 0 4 9] r p It 1^5— i^ofnWJ^T-reir. 

(ommzmm-rz (s 2 3) . 

[0 0 5 0] B4I*. *»M^SB2iaifiJBtB^»t5. 

H«^e>*S^a«T?#SJ:5^ 0 4 4:1 80SHHB 
£itfcJ:5ftfc<a£ft5o 

[0051] ^.<Dm2mMmmn. biru { H2i^i 

M7 2 0 dp i opS«SrBi8iJ-r-5»^t:i»fflStt-5t 
[0 0 5 2] ro^l6?gffi^i3lt6K«I/X/HBtnttl 
(=6/7 2 0 = 3/3 6 0^yf) t?$>5 0 91**86 

WBIjfeac-Ctt. m=k+ 1=7 Kjy htV^- (=7/7 

2 0-fyf) #*6JS£*u ^ttW^ogijjfeSx^i, n = 
19h>Ft°^f (=1 9/7 2 0>fyf) > Jls* — 

[0 0 5 3] H4^fe*J5J:5Jw. PnJB«BB*&X^T^P 

iz±cz^i£mmi$v>mtei 5/36 0-fym 

4 5/3 6 0^fyfi:4^r < b^oTl/>6o t£oT, 
[0 0 5 4] £fc. Bgf6 7>f^^CyX;Hao 

Tai»j*tL*^r i:, y^^(D^m^tix^<m 

[0 0 5 5] I3 5fi, X/Ujftn^3 H®^/ X/U 

T u>f £rJ8^T 3 6 0 dpi 

■ U^H^Uftl^ r^^r 1 8 OSIeMEi-tbtfRP*]* 

TiE^<oy X/H&« <t ft e 0 

[0 0 5 6] r.<D»3|SJfiJgffiT-tt, yX/l^t e 5/f ktt 
2 h t:°^^ (=2/3 6 T**>5o 

(3/36 0^fyf) tftSJ: 5ft»]3feaEE«A s K5£* 
tb. -t*t£JL^OBI*aE-e«, n^3 1 Kixh^f (= 
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3i/36 0>fyf) ttezx 5#-f xEPBU 

[oo57] z<oms mmmmxn. ^^mmm<o 

^2 2/3 6 Ootl/T-X'hV, Ztl\Z.ttl>m0ki*V>'<>' 
#-u-xft\m<D*:tl&3 0/3 6 O-fyft'fc^:^ 

[0058] tt, w&(D&mm&mkmm<Dm&fr 

[0 0 5 9] 136*1. m 5 fc:^ Lfcfg 3 ^1^1^)1^ 10 

^i:yX/P7W^^t)SiM7 20dpi <e>w& 

[0 0 6 0] w^^4^Jfe^TNL »/X;Utnii 
3li, /X/Ut'yf k = 4 Ky h \fy^ (=4/7 2 
0>T^) TfcSo S&0 2leI<hS!£<0 2[Hj<Dli| 
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